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(57) Abstract: 

PROBLEM TO BE SOLVED: To make it 
possible to compression mold under low 
pressure by introducing sheet molding 
compound containing unsaturated polyester 
resin, liquid-like polymerizable monomer, 
fiber-reinforced material, thickener made of 
thermoplastic resin powder, hollow lightening 
material and curing catalyst into a mold, 
heating it to a specific temperature and 
pressurizing it. 

SOLUTION: Sheet molding compound 2 
containing unsaturated polyester resin 



liquid-like polymerizable monomer, 

fiber-reinforced material, thickener made of 
thermoplastic resin powder, hollow lightening 
material and curing catalyst is introduced 
into a mold, heated to 40 to 160°C, 
pressurized under low pressure, and molded. 
At this time, the compound 2 is installed on 
the lower mold surface, and the upper mold is 
pressed under the pressure of 0.1 to 
10kg/cm 2 (gage pressure). The compound 2 
is installed on the mold surface, covered with 
a film, pressure reduced to -760 to -50mmHg 
between the mold surface and the film, and the 
compound 2 is brought into close contact with 
the mold surface by the differential pressure 
between it and the atmospheric pressure. 
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(A) ^fa^uxx^;i/^flg, (B) m 
XfflXfrZtiZmilim* (E) +£ig*fl;#Rtf (F) 
9>FSr^iCAn, 4 0~ 1 6 O'CiCJnfiL. i&l±X'lM 
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1 

[iWcJSi] (a) Tisa^uxx^;wflg. (b) m 
«fi^tt#a^. (o mm&im, cd) ^masf 
(e) *&mmimRzt (f> 

®{tfflM^£-a-<-LTft:3:>- ht-jl/r-f >^a>A 
0> KSrSHCAtt, 4 0- 1 6 O-CICjoS&U igffiTriD 

[»*^2] R-^fi' >A^> K£T1J 
> h* £ 0 . 1 - 1 0 kg/cm' (y- vffi) ©{gJEETJn/ET 

zm^mimMCDiz-h^-jiT-i yy^yn^yw 

CliHy^J^T-I^, SMt^^A©^*- 7 
6 0~- 5 OmmHg©MflE£:U A^ffitOMffifc J; D > 

-h^E-;!/^ yifiynvy K^iSffiTJn/ET^if* 
31 1 ffi® © v- h ^E-;i/5^ > ^ n >a^7 > h* 

[Si*JS4] k- ytfuynoy K£SM 20 

CKfil/T7^MT?«li. 7^;UA(C 1 - 5kg/cm J 

(y-vflE) ©£«I££;fr>ttT->- h^E— 
>A^> F^®£ETjPffi-rSiS*JS 1 IB*CD->- h^E- 
>/N°^> F©j£j£7jf£o 

[If^3i5] ^i§ft#Uxx^JMtfflg:>- h^—iV'rj 
>yn>/1r>> KSr^L-Tf#e,tl-5tfcS0. 80-1. 
l 0 ©^FlSftitf; <j x^^;n»|gj«jgft. 

[^©fM&tftHJ] 
[0 0 0 1] 

i&mvmTz&ffiftm #fS9itt, ^ggftj^uxx^- 30 

UTTS. 2 6fcf¥L<te, itS©/h$^. igfi-fbStifc 
^g£ft#Ux;^;Mtflg;>- Kt-^fi' >^a>A°r> 

[0 0 0 2] 

<t Lfe>— h^E-;!/^ ytf^i yAO> k-^ami/^- 
««l^tt*i#oi^ftc. tttttSd. Sftffl 

^>A9>H54 0-5 O'CTWjfiTr-SC.fciCjiDti 50 
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12 0-18 Ot:. m&m-hZ 0~1 0 0 kg/cm' ©ilj 
Jj««ffl $ n-5 ftfcT ->>7 A ©*T?ttJ#tt3&*a» 

ms^fiSfnjpuxx^nsji&i o osMB^cOfi^ 
i o ofi*as£t±*«^ST**. *«S!ftbTtt, em 

xx^ffilgic: i-s^s.^, a#jtfi*» 1. 6 0~i. 
©efe^fetbTSftRraitt»jit*fijKttft#ji:UT*ipT 

-5C<fc^tfft5tlTV^-5 (#fiBS4 6- 1 4 5 4 1§^ 
«. #I?6-3 2 8 0 9 . £3L,TJ««5 

n. h^E— ji/x^ >^n>A°^>Fn 

— Jfffll^e>n-5J:'5i;:&o;t ; b©©. iBffifCB^-S^S 

^ ^ fig^>a©jta*t 

ffl&B^e>©fMif$£§W'TV>/r < , y-h'E—Jl 

yif^yAVyv&MShcDmmitcDfzifriz. 
©-gG£# ^ pa*;p— >^i*©4 ] ^@a'fkW{c 

iz x ? xmm&m o s ^ ns & <t* © pgadi^ u; s 0 

#B8¥6 - 1 0 7 9 3 6^^tt«, flS/h^S^E 
^Lfe->- h ; E-^x-r>^n>A^>Foliite'l4^Bk 
^•f-5fcs!)iC, ^7S'Jxx?;i/S.^U^t*-Jl/X 
tt^ U ^ ^ ij ji/*^ 5=-;n£*in bfcfflj««»*«ffi36sn 

^]oijjoiff<et[iT^f, i&mz%!&Mi&mi 5 

0t, j&MJ£tll 0 Okg/cm'©J;5&ii5S • SSffi*^ 
Sit*. Sfc. #HU¥ 5-171022 ^^^SS^ 
Pi¥5-1 7 1 0 2 3fftai:tt. mt&mtLTTZV 

; E/-7-J5Jc»{c < toTlgiS-r-5Cli:(Cj;01iifiS^-&, 

ft^^->^A?5:t*©^sif^JittS'j©^in^. Bfig 

b^L, C©ffi^#/(c*5^Tfcii^©fc*&t«?F 
fiSft#'Jx^7 L ;Htf||B&d:*o**±lHl*«S*B7-f 5-© 

2 0t, !&mi£t>3 0-1 0 Okg/cm'Wi^^Kia • 
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3 

^m^mummtfit). uo-ioo-o , &i± 

(0. 1-1 Okg/cm ! ) T% 2*>\Z\*Ml£TX~l$.]&MX 
[0 0 0 3] 

tM£»ft£*ifc->— h^— >^n>A 0 ^> F©j( io 

[0 0 0 4] 

-SclttCctD, ->— h-^e— fry* J >^n>A°^7> K^O 

(1) (a) ^&?n^uxx^;Mtffl&. (b) 

(o mm^im. (d) s»?jsitt»i&»* 

frS&SifittSd. (E) $&mmte#RZf (F) Sftffl 
M!l4^t ut&s h t-ii/r-f y^fuyn^yy h 
SMiCAtl, 4 0~1 6 CCfcUnfRU {gEETiJDffiLT 

ft, 

(2) (a) ^flsfa^ux^^nwi&i o oaaasafc 

D. (B) ^«fi-&14m*#:3 0~1 2 OSSa, 30 
(C) Mt&$fl;#2 0~6 OSSgB, (D) tittSiJtL 
T&^ffittWJ^* 2 0 ~ 1 2 0 «Sffi. (E) 
*ffc*f 1 ~ 4 0 fi»SB;&C£ (F) mitrnftkmo. 5~7 

fisgB£-^r bT&-5->- ht-^f-c >^n>A°9> 

HSSfcAtl, 4 0~ 1 6 CCfCiDSfcU ffiHTiDEL 
ft. 

(3) ht— ;U5^>^:n>/^>F£TS!Hfc:^! 
1U ±Si£0. 1~ 1 0kg/cm ! (y— vJE) ©EAT 

flpuftw*^(i)3«xtt*(2)^aa«o->- fe—;!^ 40 

(4) h^-ji^4 ytf^ynvy^&mmizmw. 

l/T7-fMTIl», SIt7-f^A©K5-7 6 0~ 
-5 0mmHg©MJE<t U ^cMJE<t©MJ±iC J; 0 h ^ 

—jut* y#ziyrtoy\ t $:mmiz®m-g-&z>m(i)m 
x\zm(2)mzm.<Dy— ht-^ >>/3>/w> h 

(5) ->-h ; e-;i/X'r>^n>/t^>K$ii®{c^:s 

LT7^MT'I^, 7^c;UA!C 1 ~ 5kg/cm' (y*— 
:/J£) ©^StJE*35HtT->— h^E— JUx-f >i^=i >/t£ 50 
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> h*Sr^M(C^#$ii^^( 1 )JSXte|g(2 )Jll2fE©-> 

(6) 5fcia?pji?'jxx^ju«fJlB->— h^— yifu 
ynoy h*Sr^ux#e>n-5Jtfio. so-i.io© 

i?M©^»^UxX^;i^J3gi&J£,S, SrjfttT-Sfc© 

(7) ^tt«^tt«^X5 L l/>Ta&0. ^W^tt^ 
JB»***^5 : -U>*KJRBHH-r-5 fe©T»-5a( 1 
&(2)fl. SB(3)«, ^(4)3SX«^(5)«fB«©->- 
ht-Jl'f^ >yn>nr7>K©fi£^7jS. 

(8) JRWSBtt*MB*&*a«, T^UJl^XT^k 

nfc'M<tfeii0itWM5 oii%K±tf 

( 4 ) JS . S(5)SXii«(7) «ffi«© ->- F ^-^4 
yi/=iynoy\i cd^t? fe. 

(9) S»Wffltt»IBI&*a», (a)^7Xe#,W-3 0 

t %Mt* ji^* y)vm & #-r * 5 s> a ;ufi^r 

±0*I^#±t)&4->i;HTllsJSn537/>'i 
fg(3)Jl. m(4)Jl, S(5)3B, S£(7)«Xtt&(8)« 

f2fc©->— f^e— Jiy 1 ^ ytfziy/^oyFcDj&MJjik, 

(10) h^:-;i/-xV >^XT>/N°>^>h*^2~l 0 

«C«JlbT^{CAtl> ^Mg4 0~l 6 0t, figJ^JI 
AO. 1~1 0 kg/cm' (y-vEE) TJEfiSfig^L-TfiK^ 
p 0 p*^^»^(3)]1. Sg(7)«, ^(8)3SXtt^(9)]SfB 
^©->- ht-J^ >yr3>/fi7>K©J5£^fe 

(11) ->-h ; E-;i'^^>yqi>/\°'5r>H*2~l 0 
MibTIlCAtl, - 7 6 0— 5 OmmHg©MET^ 

fgViTXtt|W|B#iC4 0~1 6 CClCiPH* 
LT«» D »rda(4)i, ^(7)JB, ^(8)JSX«B 
(9)^H2®©i>— h^E-;^^ >yxi>A°0> H©fiic® 

(12) ->— ht-il-f-f >yxi>AC>F*2~l 0 
«C«SLTli{CAn. l~5kg/cm J (y-^JE) ©^ 
^.T^®(C^#^1i-, ^HTX(i|H)B#(C4 0~ 1 6 0"C 

izmmv-ci&j&8,?:mz>mu)m. m(7)m^ &wm. 

©fiK«77fe, ROC. 

(1 3) »(7)«. »(8)«. SB(9)^. »(1 0)^1. 
^(1 DlXliMd 2)^f2^©7jftiC c fcOfigfg^nyi: 

h^e-;!/^^ ysfziyn^y Vffi&SL. zmtfzz. 

[0 0 0 5] 
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4 >ifa>rtO>\ i \t* (A) ?F&*D;tfUxX5MM§t 
IB. (B) «ttS^tt#**. (C) 
(D) 3SftpTffltt»|g»**6a:*i8*!i»J. (E) 

mftM~&& (f> sEftfflttflts^wr*. -n^M» 

(A) ^fi&SJtf'JxX^Jl/gfflgl 0 0 

s«w3fct>. (b) «tts^ttJMM*3 o~i 2 os 
mm» (o tt*t3ft{b*t2 o~6 osaas. (d> 
«otuT«niffle»iiB»*2 o~i 2 oa*ffl. (e) 
^isssfls** i~4 os««&tf (f> mitmmt&o. 

5~7S*g5Ta&-5Cl<i:^jffSL^. *^i^tC*5UT, 10 
(A)^tbTfflVse>nS5fiSipP3}?UXX?JUS*flg{'tt 

;i/XX^;i/&££^f£C<h/^T#3„ jmscD^frfn 20 

'v^itk FDi*7^iH, 7y(f> 

;k ^x^kk^U 3— Jk 7a tfkk^U n-;k v 30 
ynfcf k>yjxi— ;k h'J^kk^Un-Jk l, 
2 Jk 1, 3-7?>i?*—)W 1,4- 

^kvxk-Jk 1, 2 -'O* Jk 1,6-^ 

^■9->v^-— ;k yi' a^\++}->> ! ^-— ^:t^>3=- 
;^'J3-JK 2, 2, 4- hu^^;u- 1, 3 -^>^ 
>i?*—)W ^UtU> ; &77 l JJH-f;K 7K^-fkt* 
X7i/-M, 2,2-h'X(4-kFD + -/lh+y 
7i-JW7nn>, 2, 2 - t*x(4-t h*D^->yn 
#+^7xx;y):/n^>&£©>?;t— -IMS, h U 
p— ;i/^n/1>/«ct*CD h U^--;U®> ^k^x'JX'J h- 40 

Wd'iz, 2S^-hSr^-a-fe-&Tffl^-5Cli:^T#S„ 
[0 0 0 6] *Bttffl£LT«JBSftT£jfc7';p* 
U±a^JROKft:«a:t*Sffiffl-r4»'&»w«, (A)^ 
®^fi&?PJj«'JxX5 L ;H»ffiO»¥^iH t *tt#5j2, 5 0 

r >> F (CfcVsTW. gfr^^S 1,0 0 0-2,500 
©^ft#UX7xfMJIT^oT ; t)y-F : E--ll/f'i' 50 
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6 

yF^fa^'Jxx^;Wffi«. ^gfaSCx. W3£n a 0 f£g£c 

S&i'Wfc&SCXzp+kJ'^ U I/- h^flBT. 

ffli^SSWftffltSl^yT^J U— hWIBiL 
xtt. t*X7x/-;PASJx*^->^flB. fx 

7x7— Jl/FSXj}^->8ffl&. k'7.7i7-Jl/Sll* 

->SMB, / # 5 lix#* ->»lg& <*: \z Y i? 'J ;nft 

'7y5'>7i'U y-hffiiLTH 09* «. # 
55-30527 ^lilg. 4$&pg 6 0 - 2 6 1 3 2 
#4>«3SlIX«f»W 6 0-2 6 1 3 3#4>SfcMa?Snfc 
x^kk^'J MJU>-^-fV->7^-h 
£#JiOU $5>tC2-kFD^->x5 1 ;i/yC^/7Ul/-h 

£ M*S L t> <D ■& E *m if -5 d £ #T * -5 . 

[0 0 0 7] *^Bj(ci5HT. ffifD^UxXfJW 
«. fiflf(B)«»0**«-&tt*»{*:K*»bfc«!8T 
^fflf-5o (B) ITi Wi^ttflfttt. 

^W^UXX^HSBgtC^LT^ttSrWL. 

;ua-&tt**-ra*)OT*n«i|*fc*!iis&< ffiffl-r* - 

7^ l Ji«X7xr;K /^7Uil'Sl7 

ftjJ?UxX5\H,»IKi*«£**jgc:-r. Ti"J;yg?x 

7^Ul/-h, n-^afcf;i/7^U k— h. -TVX"atf 

7£MJl/-k sec-^7i"Jl/-h. t-rf^- 
^77Uk-h, n-A+y^7i"Jy-l-, ->^n^\ 
^kJUT^ U l/—h. 2-IfM+y^7i"Jl/- 
h. n -jrZT-JVTV U k— h7S<i:^^tfSCi^-e 
^, ^ ^ U JUlXrJl't LTSJ. ^J^.«. 
^ijk— K lfW??Ul/-h, n-yntfJl/^ 
^X'Jk-H. -fVT'nWM^^'J k-k n-^ 
W^i"Jl/-h, n-^yW^i"JI/-F, ->i7 
□ MyJW^7'Jkh, 2 -X^kv^;!/*:?^ 
Uk-h. n-^-^^JU^^^Uk-h. >?x^k>^ 
■J xi-jyv^^i' U k— h, h U/fa-;|/7DA> h 
U^^^U k- h^fSr^tfSdt^T^S. 5t 
SRt'XJWt^ftiLTfi. ^JA.«, X^k>, a->< 
^ux^kk, h*x;uh;i/x>, t -^jl/X^kk, 
a-i7DPX?k>. y^DDX?y>, yt"iK> 

U Jl/TJUxi— ^XXrJI'tLTtt, y7'J k— 
h, y*7 l J;KV7^1/-h, h'JT'J^F'J^'JT— 



( 5 ) 

7 

«. (A)j*»o^«sftjj?ux^7-;wi*jBi o ommm% 

7c D. 3 0~ 1 2 OfiagB, SiL< «4 0~ 1 0 OS 
xxt-;Ms«i o oilSSfcO 3 0B»SB*m?<&-5 

i*OE^l^, ^»^'JXXrJ«l 0 Oliffi 10 

[0 0 0 8] *^BJ(CffifflT-5->— yV'fA >t?i 

fc£, ?3 7yFXh7>H, f37^h'Xh7>F77 20 
K n-h*>;7\ ^^if*^Pf-5^t^T^.So SK^ft 

JB^-St^tt, ^©S^ttW«5~6 Ommfr-Scli: 

««w»«^s<&5. cneoMftMsa, (a) 

^©^ftltfUXX^JMiflgl 0 OS»gl?SfcD. 2 
0 ~ 6 0 MSG. jff S L<tt30~50 a*g|5^@B-g-r 

0 oaagBSfcO 2 0 4»gP*j^-Ca&-5t, fifcjESaH- 30 

s^. ^g&fpji?uxxT-;i/^flSi o oaagEij/fco 6 o 

[0 0 0 9] v- h t-^f >^ a 

MtLTE^. ^pjM14«Sg^*iUT«, (B) 

g?xx ^SU^fi* ¥—Mk£tmv>*fr W&ntz'P 40 

&< £t> 1 5 0li%y±M-T5i 

»*ffliflM#:tbTffl U 6 tl* 7 £ U Jl^XXTJU 
iLTIt /^VT^UU-h. X3MI/7? U 

b-K n-:/Dfcf;i/7£U b— K <y/DtfJl/7i' 
•JU-h. n-^;U7i"J b-K -fV/f ^7^'J 
b-K sec-yf;i/7i?Ul/-h, t - :7*5\>bT ^ 
Ub-K n -"\3r->;U7£ U 1/- K yfa^yjl 
7£"Jb— K 2 -X^JI/'X+S/JUT^ "J l/- K n - 
:*^?\U/7?U b—h& ££^tf 5 y?:7 50 
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UJPB?XX5MU<i: bT«, ^fW^^iJU- 
K x^l^^D b-K n-^Dfcf^^'Jb- 
K -f V^ntfJUy^Ub-K n-Zf^frJ.?? U 
b— K n -^->;Uy 3^ U b— K b^D^bJU 
y^£"Jb— K 2 -X^MW^b^y^ U I/— K 
n-zf-^^Uy^U b— hft^^frfSCtrin^ 

X3^b>, a-y^;UX^b>\ >?t*x;^>if 
>Rtfun^ofift©'<>f>fti; > y^MUS. X5 1 
jus, yatfji'*, -y^)mu^^m.m^nrzmmi¥. 

WAtt. fc*x;PKi,x>Wy:/5P;ux5 L b>&<h*£^ 

ut^T?, 2SJ^±£iSa*^i±T;H^-5££ ; &T-^ 
* ^ £ 'J ;i^xX5^X«7f #2£fc*x;Wt^©¥*#: 

[0 0 10] (D)j«#T*5&i*ffitt»IIH»*tt, _ht2 

t>«t<, &&£vimts.M(Dmmfcti,TU. w^ta. 7 

XJI/S ; fij&tfxjk :/nfcf;t>g?b:xjk 3 UXf> 
g?kfx;k 3-b-f b&fcfxjk glfif-Mt'Ok" 
XJUXX^JUSI ; 7^7 UJl/B?. y^U;«< 2-X? 
;i/^D^>^, ?nh>i, gft^ftfa^tfrfn^y;*/ 
; v b-f >B?, -f^n>g?. XTjl/Ft. -> h 
^xi>K. ^ an-^u-i >Mf££<D^mmiSfi)l>tf.>m. 

livK^y^m 7i/-f>it;ifjk -r 

Xril'SjT'^yXk -Ty7l/>, l,3-^>^>? 
x>, ->^a^>^^x>^:t*cD^Svx>S'fl:'a-^i ; 

1, 4-^\^-y-^X>, yyjD^>^yI>, X^U 

^'J ->>MK;*;50 7i"J h- 3, 4 -Xtfc^->->;7 
P^yiH/^)7i"Jl/-h, 2-7S;xf;K^ 
^)7i7'J I^-h. 3-72y^Dtf;K/^)7^UU 
-h, 2 -7=zJ-7=?)H*5>)7!7 V U-b. (*5>)7 
2V)V7=i V\ N — 2 — 7 5 7 X^JKy &)7i7') )V7 
5K, N- 2 -73 y ^afcf;Ky^)7i7 "JJl/7 5 h\ 

n- 3 -73 yyDb 0 ;Ky^)7^ u;u73 h\ x^i^ 

1 ~ 1 4 0#Uif l/>yj n— ;i/y^ u 
i^7 U )]/~7& \s— h, HU7U;Uh'Jy U7— h, 7 U 

;i^^u ->^;i/x-7-;k h i J7 , j;k v->7* i^- 



fc> itXffl ^ -5 d 1 1> X £ -5 o 

[ooi i] *S6Wcttfli-r*->-h*-;P5 r 4' 
tt»i»*fi : faiioit#ii5S'f *>3B*r* c t*« 

#*-»uMm&%im-fz> zl t \z «t d jg^-r-s 

f Sao^fflttWIgf&sfcSfF^Og 10 

<t:«Sft:9. toJRT*£«^S»S©Ji:fcfc±0«pj|!-r 
&#ft:&ftllj14£&c> 0 (D)^O^nTMtt 
XJf*58J£LX©$J&£fgffT5fc©T<&!3, (B)fi£# 

fKPSfCO^Xfcl, &?g*t 
0.2~4 0^mT*5ri*sjfJK 1 0.5~15m 
mTib^a^ljjfSt^ fi^f-iW0.'2 

fiTCDMiSS^ii-?- < ft: D , ^WCatji < h ^ 
-;i/5*-r >^3>/^>H£f|il / |;<<S:5t3fn^ 30 

X, 7)Wi\Zf3.2>&n&\,*o 0 L^U 
&fi]7l?'Jxx-rJMtffltl 0 OSSgUS fzO 3 OSSgBW 

(cjgL^ttS^©±#SrSaj-r-5feJ6. 0. 2 ~ 5 «m 

^i®. 155 o tmKDm.^m^m^m^.mmm 40 

*£f)ffflU -^n^©¥i$©*»H 1 g#l~4 0 /imia 
SSttli LXte^Lftxft^spitft: *>©#*, IBHifCite 

[0012] (D)&ftT~fo&m°im i &®mwimm7Lz> 
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©fltfflJ5S#»©ES8a& 4 OtT-2 4Ptp B 1SiiiLfcft#*T'C5 
*5g ( 2 5 ■CTgiJS) *t 1 , 000-50, 0 0 0 P a • 
s X. *t)«««3 0tT30 BKiliiaU&^PjiS-COtt 
ft (2 5-CT-aOS) M««4 0t:Tf2 4P$|BMIigL 
fcWFjSTOtt*® 5 fgJJTFXS-5 £ t»S BFF 
ffifttfUX^^Wffil&fcil&OWMBg^ 0"CX2 4l$ffl 
«abfcl^jSTO*!i« (2 5"CX«£) #1, 0 0 0 P 
a'S*lT*i-3tfc, 50,000Pa'S Sr^xTfc. 

N ; £— JUtV > ^3 > A° r> > H <D^W)WM. t ft -5 
*5-€-ft#«6-5. M!«3 0*CX3 0 BP^iibfe 

R#jft-C©«ifSa*. 0-CT2 4B#r^jlbAcS#* 

/1^>F©&#£/6tt7WgTU IW^iTlt, IK 

aurrsiKM:, 2 5 •conawc: i nsraa^TttUfi® 

*sswfc*viT. (D)j«»©f»irffltt«fjiei» 
M^a-s-^a* i , o o o ~ 1 5 o , o o o t& 

SCtWSLK IITOI^I*U, 0 0 0*iiX 
i&oTfe. 1 5 0, 0 0 O^Tfe. a^^ttgf 1 

SST-^S t->— h^— j^-f >5fn>A*#> h*^©B# 

5 0 S»%«Ti:ft:-5gft-C 1 ab§ d t*tjf 

[0 0 13] C©J;5ft.^TrrMtt«)}i|»*©^ifi^ffi{c 
r^Tfct*H;:fHIEfctft< , U ffift t* - u ^ 

*a?LYt:S^te. «a^ffift:i-$Sffl-r^ ti^T* 
fl^o^f-g^ (SSS*) *<0. 1-5 ym 

a«a.«ii^ffiiLx, 7^*;us^MteadibT}tii» 

^MS(C<toX^s6«S$^gi5L, ^H»»«^$-& 

Hfff2©M^©a-g-^S-->x;^!cWT-5 3T/ 

0-CJ^T, »SL<(J-4 0"CJ^T© 

fi-&^Xag.^.i:. fi£^p°n©««W^S&^ffi^^^ 
<f6]±TS©X$ i ?^ L,li 0 Cl©«t-5ft:=i7/->x;H!^ 
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ffcS^XfiMOiijf 

3 orj^T© 

■7-(a)^iiMt--5o ^f^Xfi^-SOCOT©^ 

'J ^SxXT^&SftfS feOT-SS. 

^)Ti/UJ^XX^^#»#: < !;LT« 1 n 
-yne;py^ijl/-h (^ti^c^^xfiM- io 
5 2t) . n-y?;P7i"J l^-h (|1I-5 4 , C) . n 
-*9?)U7!?VU-h (H-6 51C) . 2 -x?;^ 
+ ->;i/T^UU-N (ra-8 5t) , n-^v-JM^ 

ui/-h <ra-6 5ic) ftt^wsn, ;n^iii 

i^lr^&o n --J^JITZ U 1/— I- t 2 -xf 

tLrtt, y^>?x>, -yvtvx 1,3- 

^>^>?x>. ->^n^>^->'x>^<i:©WS~>*x>^ 20 
; l, 4-'v*-*$>x>&£*©##ft5>x>*<ft: 

t** 1 w s c: n s tt i ax « 2 a «± 

WMic e tOx5 1 l/>^U3-;i,>;(^^)7/ 7 

[0 0 14]Jfct. -®J:5icLT#enfc^7Xte# 30 
A#-3 0t«T©«-&#£ri7a5(a)£U i/5Xg 
7 0 "C £*±©#«£-ffefc 6 fc * -> i ;m ( b ) £ M 

-f v:7ntf;M^'JIy-h (*ti^o^7XW 
j£8 11C). t-yfJM^^U^h ((5110 7 

i-JM^i'iJlz-h (IrHIOTC) , ^tMM^v-U 
ls-b 0 5X1) ftt'CW^TJiJAtiXf* 40 

> ciwi i i or) . 2-x^;i/x?i/> mi o 3<c) 
fci*©#SiShrx;w|i*# ;7?va-h<))l (mi 2 
5t;) > ffiffctfxJU (^8 0*0 ftt'^lfS^t^ 

T. (^^)Ti7U;^XX-T-;^«#. 1$|;^fJM 

£tt 7 o-ceuit** l<, 9 o*CEU:T& 

5 D$f£H,> 0 yiJHffl^ 7 7fiM^7 0 50 
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mzttv)^-?^. 37»/->i;n©iitttti 
/4-3/1. ff£L<«: 1/3-2/ lW^Htcfc-g, 

£ l n. d 7»/->x;wi©sajfca« 1/4* 

i^i. i^JIttf «ffl->- K-^r^f >^ 

7C3j?Uv-*iiic«J:oT. ^*«T**^FtSftjJtUx^ 
flSTS-fr, ^-nT-^Tin^irio^fn^uxx^W 

*«. (A)^o^Ffig|n#'Jxx-^JWBgl o oasgp 
fc*fU 2 0~12 0SM|5, »SL<«2 5~10 0 

a»gB, ^s^ffsL<ti3 o~9 oaa^osij-a-T-gB 



0 OIfiU!St!3 2 OimiT^Si, 
**. ^ft^Uxx-frJMtfflgi o os*KM5&r) 1 2 0 
[0 0 15] *«WICfflti*->-hqE-;i/7 i ^>^3> 

t->. x#^->«jjg, smttiig. 7i7-j«M 

*f£UTtt. I3X7i7 [Erne r s on & Cum 
i ngft] . ->7XA*Jl,-> lAMxmtAtoffil , ->;i/ 

(#)] Sfc*»*+S6afl:*ttLTtt. 7i 

y-jUx"ri7DA*ji/-> [ucctt] , -t^y^-^^a 

X7x7 [Dowft] , iaX7x7EP [Emers 
on & Cumingtt] , I3X7i7VF-0 [E 
merson & Cumingft] . A-#X7i7 
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, V-ri7DX7iT-MFL [®&1&ffi3&m 
(#)] ^t'^rfjgg^tlT^-S,, ^tl^WtfT, #U7^ 

^y\ SflS^>fc£^DfjW*T3-7^>^Lfc-7-f27 
DX7i7-MFLIi &@a*/h$<. Kit«*i/h$ 

f , £li*fl:*f©E£K:«fc 0 Its** l *ffi<z>jg&S'fbj$ft? 

c: (E)j*»©* ^«*fl:*rH, 
(A)^©?Ftsfn#uxx^;ntiBi o omsk^d 

1-4 OSSaSSrSE-S-U «fcD«F*Ktt3~20S* 
XTMMtfflgl 0 OSMB^fcO lMaB*$rca&5£, 

i&ft^yxXTMHt^i o ossffia&t) 4 os*sb* 
*fiSa*iS<&oT->— S^E— ;i/fV ytfuy 

[0 0 16] *^HJtC^ffl-r-5->-h^E-;U^^ >y*n 
>/ttf>Kfctt, (F)^ibT«ftffi)»flESE^t 

MLT. «&ric*±#*BlftS 

Tjifijij?-r-5 d <h#nr^£„ J&^©;t#©jDj?ftjS^#t 
4 0~10 0tt»«*^lt 6 0-8 CCiC^t-S^ 
«»3&«2«fra£tTTft*«jK. WAfif. fX(4-t- 

^ioo~i6 ccTftaa^-tii. aiwcojsjaa-fbs 

->H, t -y? A/t-t^y- 2 - If ;K^^y x - 

3, 3, 5 - HJ^^^D^+f-X t-X>JU 
/'5-t+y /, \> , yx- K ^"^-> F> t - 

-&fi«, (A)j5K^©5FggftjJ? UXXf-;M^I§l 0 OSS 
^fcO 0. 5~7fi»3$T&9, =tf9$?$L<ttl- 5 
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xrjummi o omsa^/to o. 5m»gg*^T^s 

M»©E-&S/^\ ^F&ftiTtfUxxf^Igi o OMggB 
SfcD 7Sfig|5*S^-5<i:, y-h€-J^>^> 
A*> K©«#S3ttt*«fiTr**-€-tl*t**. 

[0017] ttmz.mmTZz'-bt-frT'Oifzi 

7 U A^foKIRIBWKifi. 7)V*)W> 

£3. F«3»^Jtt, (A)j£#©^g&ffizR'JXXf-;Mlf 

lei o osfigfBicttu o.5~5aaa5. $?£l<« 
i~3a»gB^E^-t-^o i&>Rmtm£LT\t, mz. 
t£* jtfuxf-v-x /jfijifi/y, Ttfu ^y* u;ng;* 

y^A. g§?[J/^UXX5\>k Xf l/>-7^ijD-hU 

;k£fi£#&£©^MtHtfa&. ^uy^yix #u 

-I'VT'l/X Xf |/>-7'5'yX>M^#:, Ty-yn 
-hVJl-zf? ^x>itS^^ t*©rfA«S^-#:75: t* 

4~i om«Wt?-€-osw**S-&s*t*. Jta&ttm 
\z is vf a Jttt^j t b r ©^ aiw&mmmm v&m t-« , 

2 0-1 2 0«S«fflt»fc^£3»*!&J?!;tifc|,i©-c. ^ 
b<»^ffia-T-5. Sfc. Suf2©^pJMttffiJi^3*A^ 

S-&fr^xfk>. /f;u^^i"j xf;uT^ 

•J k- bf£i2lzmMLTmVi<Db<DhLTm^Th£ 

to ©t\ mm3tmffl&!&ri,hm&Lti.<Tb->-b^- 

U >. ^U— , -fe^-fh. 7X^Xh, ;n*— ^< h. /X 
0 yij*. y--fff>\ HDT'TKHKH. -fey3 
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T)V5.-01±m!i). T)VS.-T. il^TJSt. im.WLT 
Jl/SX^A. 1**5. gtffcvJl^-^A. =mt7>?- 

[0 0 18] ^WlZ&mTZis-h*:-)^* >tfU 
Ktra«^ffiTW«T*Ct*«T?€f4. ii 10 

(A) j&ft-CD^FfgftiTS U i^fJHSH4(B) J5£#©i&#cfi 

*-ti— . t^tx/x— 

^T, (D)i£#©^Mtt»B&*ft*, (E)f£#©4>£ig 

A CO— ^XW^yjIcn — ^— {CctD 0. 3~3mmC0— ^ 
coj^S ic^ftu •?-©_htc^Wfbfc(C)^co«HiBi^'ft; 

tl^-a-gLTJ?^ 0. 5~5mmO->— b&%. M®£g£ 

fct, ->- h^— ju^V y>fnyrs*jy F£#£. * 
5gg8©->— ^-^^ yrfuyn^y Yv>m&J3m\z 30 

iS^Tte, _hj^Lfc->— h^E— Jl/xV >^3>/1^> F 
Sr. J&Jg?Ug4 0~1 6 0-CT, BE*gj5£^T1S/&J£BE * 
0.1-1 0 kg/cm 2 T^JgfSCi^Tt 

-5= s^Sic ~>— h ^e— jiz-x-o ^ >/t ^ > f &mw 

©*T*ga;i->- h^E-;i/xf >yn>/ic> F£&»£ 
■&TJg£t3<*fi5»#ffi (HT. JSaiJSJBiV^. ) 40 
it. fSM^&A 0~ 1 6 0°C. - 7 6 0~-5 0mmHg 
(0~7 10Torr) ©EE^TIt? d Sfc. 
lllc-y- Ft-Jl/f>f >^n>/tv> F^iit, f> 

b^ttT^^-ar^ff^^^, fjfjgg4 0-160 
TC. BE* 1 -5kg/cm ! (y-^ffi) Tfr3 d£tf*T?€r 

^e— ;UxV yyziyrt^y F£,HH>s±te©#fi£jg;£i£ 50 
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T-coiagte, 4o~i6 ccroiiffl^e^a^^ns 
a*. 40-10 or©{£ta*rewjj£jga<, #fgHJ3©{g*a 

-So 

[0019] y—Y^—^^yffuy^yY^m^ 

S^TfflilT^-D/c., L#>U *^HJ(Cffl^-5->- F^E 
fcitus. ->-h ; E-;U7 :r ^>^n>/w>F^. 011 x. 

«\ 2~i ottg^aa-r-s^ifepiteT, mmv>tfm 

^ ytfiyn^y Ff±. ££*©->- Nt-ji/r-f 
> a° > f ffl (Dmffiffl t l xmm snTtt7;wj± 

-T-5 d t fed; 0 . »IB«&**«tttta-S-ttma#:SBftJRfl5 

yyi >ny y HofpsfpiR^aT* 0 , 

SfT5^fS^f#5 d i^WTtgT-fe So d tL\Z Jc D . 
itfi^ 0.80-1.10, U * L<« 0.90— 1.00 

Mtia^l. 6 0- 1. 8 0. li»'fk#S:E-&bfc i fe©T 
t>l. 1 OSlxSfefflT^SfflT, dosafbonac 

5. *%B^t3fflv^s->— F^e— ;Px-f >i^n >/t^7> F 
t'fe. iST©y- hi-JI/r-f WW> Foft 
[0 0 2 0] 
Hffi^Jl 

tf ly>yj a— JU/^^-^>^^u a— y 
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7^^i/7Y^i©tJHti4tl 5/35/20/30 
T'£-5^pl^F*3, 3 0 O07>yA*l^f, 

te&TFi&fatf uxx^;i^fflMi o ossg&£, x^i/> 
4 3S«gBtjn^T^-ic^L. ¥i%m~ifkm mm 

1. 9 ym, fiS^fi-S-g 3 0, 0 0 OCDtf'JX 
^)\s>>-??i)l"-h®mV)* [H*-k*^->(*), if*> 
F-3 2 0] 2 9Sag&- *igl 0 0m. SitfiO. 
1 3 ©# U 7 9 U n - h U ^S^^ae^ H&fciftJM! 
^(»). '7'r^DX7i7-MFL] lOfi-Bgg, Xr 
7U>SIffi SZ- 2 0 0 0] 41 

SBB. t -^/t-^-^y- 2 -if / i- 

F [B*M(*h A-^a70] 3S*fflaattfX- 

H Hbatr^/fflo. A-# F-y^x 1 6] 1.5fiS 

%Tz, fife, £©^&&s|?UxXf JWflg&j5£#r£4 0 
tT2 4ffl«#Lt««MS, (HjgSigfJ- (HAA 
KEIt, Rheo Stress RS-1 001) 
tAT2 5tTifLfciC54, 9 0 0 Pa'sfSo 
/fc„ SMCTy->et\ iKMX^I/AtLTW^'J 
y a tf 1/ > 7 -< )V A (C±lB©?F^?p^ ij xXriHilffl 
/&t/£Jff£ 2mm(C^#L, US 1 3 ^mCD^^X^n 

2 mm fcStf L /t # U 7" n tf 1/ > X ^ ;U A T A,£: „ # ^ 

^tsin^uxxf ;n^s&Mie#i4 , 05 

^fn^UxXfJI/^l 0 OIia53feO, 4 3 as 
gBT&^o 2ftcD/J?'jynt:^>7^;UAcD^(D^^X 

T h ^E-JI/xV > ^3 > A ^ > F „ £ © -> 

— F-E— Jl'T-f >^3>/\°C>)<5.4 ott'2 4P#PbK 
£Lfc©*>, ^UyDt;i/>7^^A*iiJ^IL/ii:^ 
3 . F ^E-jI/t^ > x*3 > A <7 > F fi£ < ^ £ o ^ 
T\ #M(CfiMLT7^;i/A'\0->— ht- ^ >x* 
n>/^>K^O^tt8g^^n7i^ofeo 3 0 0mm 
X 3 0 0mm(D]±lfc)$.M&m>£:9 ortcS^, 3 0 OmmX 
3 3mmtc^ffbfe->- K-Jl/f-f >X"3>A^>F£ 
5ftlILTM0Wl;it, &MfC2kg/cm ! ©/± 

tjS-tWti 0^rajEffi^^fT^fc o sw:->-ht 
-ji^w >x"n > K^i$^t3fc o , &mmw(D 

fcM&fimznfzo ^CDfiSi^WitSte. 0. 9 5TS 

£ *> i'Sgfcft < Jure* o fc„ 
7" a tf 1/ > ^ U n -;i//^^- ^ y=5-)\,V 'J a -;p/-r y 

7^W77;PSOtMi«l 5/35/20/30 
TfeSSc^^M3, 3 0 0CD7>^A^S-&#:^e. 

fc-s^gssi/p'jxx-r- )vmmi o ossg$£. x? i/> 
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4 3SS«fctoATJ3-fc»*U Iig2 0/im, J*tfc 
SO. 1 3©*iJ7^jDrhUMf>M&f [ft* 
?'f7DX7i7-MFL] 53535. 
SK^^v^A [«fdft%6«*)-. MgO#4 0] 4fi 
*«. K»A;i/y7A [BJfcBMtlMia*). NS-10 

o] loofiaas, x^Tvymm® mit^xm 

«*). SZ-2 0 0 0] 4MSgB. t-^?;i/A'-^ 
y-2-IfM+f/l-h [H*fflMI<«0, A*-^ 

=ltoi 3asa5a^trx-4- t-^ju5/^p/\+ 
io ->;uy?-^->vXJ-#^- f [ft3i7^v'(«c). a- 
# Fyy-X 1 6] 1.5fi«as*, MUTMtrVTTFm 



'JlXr;WMfe4 4 01CT2 4 BtP^^ lstz'&<D 

ira«KbTaj3£Lfctc:*, 6,1 
OOPa'StSofc, SMC?->->$f gglJy 
^ ^ A £ LT©^ U 7n If U > 7 ^ ;i/A (C±fB©yF^?n 
^Uxx^l/Wffi^J5g#/^$2mmicm#L, fig 1 3 
MmC9^7X^|n-f>^ [BJfcK*K«c)] £7J<>-F 
5H>? f^WLTM^U $^iC?Feg?a^UXXf 
20 JlffimUtfMq&m-ii 2mmica#L-fc#'jyntfI/>7'^ 

^frffimnfc^cD^mn-fcvx.T.'Tjvmmi o oit 

4 3Sfig&T&3 0 2#ccDtfrU:/ntfl/>:7 

4 0'C-C i 2 4^fM*^Lfc©-fe. # l J7"DtfI/>7^^ 
A^rfiJgSbfeiC^. y-K-J|/r-<>y'3>A7> 
Htt^<^t-D36»-r. ^M(CffMLT7-i';L'A^©->- 

^ofc. 3 0 OmmX 3 0 OmmcDffi&g/&^lJ£ i 2 0t 
fCffi-S, 3 0 OmmX 3 3mmlC^®r Lfc y— K-j|/fy 
>yn>Ar7>F$r5K«JlLT^©^^(cg^ 1 ^ 
^iC2kg/cm ! ©/±^$-*H7Tl 0^WJE»^}gSK* 

^naaesi 2 o*c, &iiji**3 ok g /cm ! 

1. 3 7T-£o£:„ h^E— ;U^^r >y3>/1'7> K 
40 *2 5tT7 Bm&ftLfztZ.?>, ±mzWitL, £Efg 

ttftc^ij 2 

*5a««*»6i 5mmmzmmv. s**ju->^a* 

fc. ^flS»Jl?'JXX5 L ;P»JBitlJ««»*4 0"CT2 4«p(BJ 
ffi#Lfe^©*fiS«, 1 , 9 0 0 P a • s 
F^E— ;P-T'C >7"3 >A>7> h*$-4 0t7?2 4B#PbK^ 
L^©%, jJ?U^Dtr l/>7^;UA$ffMLfc£^5 1 

50 f)ML(c< > y^ovu^y- b^-j^^ ytfay/^o 
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> Krit#3Wt*f LTt^fc. 3 0 OmmX 3 0 0 mmOJEifigfifc 
3 0 Ounx 3 3mmt«)»fLT5t5caaLT^G)4'*fC 

JB1* 
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ft, y— h^-Ji^j yyziyn^y 5*ct7 e 

[0 0 2 1] 
[Si] 
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[0 0 2 2] im 

^■^y^jiifu 3-^/-fy7^jH/7TM= i 30 

5/3 5/2 0/3 O^J1/%0 7>^AM^, 
i^fr^M 3,3 0 0. 

2) ii^-xmm : Agl 3 /im. B jKiffijHOR) «. 

3 ) tmW&mefiSt* :W>F-3 2 0. # U * ^Jl/ 
^^i"JU-h»igfa*. ¥W-figl.9ym, S 
i¥^I^3 0,0 0 0, B SSL 

4) t^HW : i?PX7i7-MFL, aEj6jfc# 
zP'J7i"JD-hU;k SSlOOftm. XtfcfiO. 1 
3. 

5) Hk7^y9A:MgO#4 0, &ftHfc^(#(c) 40 

as 

6) kSE*;|/v"^A : NS- 1 0 0. B JtCJfcJHblitOt*) 

7 ) X5^7 U >S?M§S : S Z - 2 0 0 0 , Mit^JlM 

(mm. 

8) mtmrnmi ■. n-*a7o, t -^^a-^ 

->- 2 -X^^+T/X- h, «i6 5'Cx2 4lt 

B*«(tt)SL 
9 ) HfcfflMig 2 : A-# F'^^16, t'X-4-t 

-y^)Vy^u^y)i/\— Ti-^yyfi— k 4^ 50 



14 otx 1 o«pw. im7?vw)m. 
\i<D^.mn<Dy— b^—fr'rj yy-nyn^yb 
o^scina. ^isftgo-c, fi£jgffi#2kg/ 

cm ! <hU5i6?S • i6ffi©*#T. ifcSO. 9 8©ig*-ft;i> 
tlfcMLT, V>3tmffl£LTmMt))Uy'y&. 

mmmizvxm^if^.yoL.^m^t—y-b'E-)^ 
4 yif^y/^ybit, i&m • is,!±^m^^imT'$> 
-a, Sfc, VtMmi<oy— h^e— ;^-o^n>A-^> 

12 

*:7«©g«©»J&S!©»«Bn?»0, i2H 121 1 CD 

1^I^(c->- h^E— ji/^ yyuyn^y b&ltmi-fc 
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AX^r«0*SOl»flBl!l (F^CDD, ffi2 0 0mm. « 
3 0 Omm, 1 5 OmmTJggBtCft®^ 0) 05F*g®!C-> 

>/t^> K 2 Sr. &KfcJ6i;TttS*T«J0rbifc0r 
g&£0 2 (C^-TJ: 5 C^Wffla'Af ifi 4 fit b 
Wflg33rtffl£tf U:/nfcfU>:7>f ;kk©p B 1£ l OTorr© 
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